Thymic carcinomas are rare aggressive cancers with limited clinical trial data. Its usual treatment is surgical resection with variable response to chemotherapy and radiation. It usually presents as anterior mediastinal mass with late sequela of metastases to the lymph nodes, pleura and bones. We present of thymic carcinoma with a rare initial presentation of vertebral metastases causing spinal cord compression.
Introduction
Thymic carcinoma has been well recognized as an aggressive malignancy. It has distinct features that differentiate it from a thymoma. These include atypia on cytology, and a propensity to metastasize. Several reports have documented loco-regional metastases to the pleura, diaphragm and the pericardium as well as rare extra-thoracic metastases. Involvement of the spine with cord compression leading to neurological compromise is very rare. We present our experience treating a patient with thymic carcinoma who presented with back pain as the only initial complaint.
Case Report
A 29-year-old male patient with no past medical problems presented with 2-week history of progressively worsening back pain. He reported to have back pain for the past 3 months, but recently noticed that pain became more severe, with radiation to the left leg making ambulation difficult. He denied any bowel or urinary incontinence. At the time of initial presentation, neurological examination revealed equal and adequate strength in all extremities, but no gross sensory loss. A prominent nontender left supraclavicular lymphadenopathy was palpated and scrotal fullness without any definitive testicular mass was appreciated. Laboratory evaluation demonstrated hemoglobin of 10.5 g/dL, white cell count of 130,000/UL with mostly neutrophils, lactic acid dehydrogenase of 528 IU/L, alpfa fetoprotein of 1.1 ng/mL and beta human chorionic gonadotrophin of 1.0 mIU/mL. Serum protein and urine electrophoresis did not detect a monoclonal protein.
Magnetic resonance imaging (MRI) of the spine reported an epidural mass at T12-L1 level with spinal canal stenosis at T12 level (Fig. 1) . Further workup included CT of chest/abdomen and pelvis which showed a large anterior mediastinal mass measuring 8.4 × 5.9 cm (Fig. 2) , mixed lytic/sclerotic bony lesions in the spinal bodies from T10 to L1 (Fig. 3) , the iliac crests, left sacrum, and the left ischial tuberosity and left supraclavicular lymphadenopathy (Fig. 4) . The differential at that time inclined towards germ cell tumor and lymphoma and decision was made to biopsy the left supraclavicular fossa lymph node. Histopathological analysis of the biopsy revealed positive immunohistochemical markers AE1 and AE3, CD5, CD117, P63 and pankeratin ( Fig. 5 ) and negative CD45, CD 117 and CD20 consistent with diagnosis of primary thymic carcinoma. On day 5 of admission, there was a worsening of muscle power in the lower extremities with 4/5 in right and 3/5 in left lower extremity, respectively. Neurosurgical intervention with a T11-L1 laminectomy and resection of epidural tumor was performed. Surgical pathology of the T12 epidural mass was similar to the left supraclavicular node biopsy formulating a final diagnosis of metastatic thymic carcinoma with a rare initial presentation with spinal cord compression.
Subsequently, patient was treated with palliative radiation and chemotherapy with carboplatin and paclitaxel along with denosumab with some symptom relief. Unfortunately, after two cycles of chemotherapy, he had evidence of disease progression with a CT scan reporting enlarging anterior mediastinal mass and new lymphadenopathy and multiple bone lesions. A bone scan showed multiple bone lesions and was subsequently treated with palliative radiation to the left hip and distal femur for pain control. The patient and his family decided to receive palliative care and went to home hospice where our patient passed away approximately 6 months from his initial presentation.
Discussion
Thymic carcinoma is a rare neoplasm with about 0.06% constitution amongst all thymic tumors [1] . Levine and Rosai [2] initially classified thymic carcinoma into five types, and this classification was simplified into two groups by Rosai and Suster, namely "high grade" and "low grade" based on histology [3] . Masaoka et al proposed a staging system for thymic carcinoma that considered local as well as regional spread for staging [4] . This is known as the Masaoka-Koga staging system and our patient was stage IVB, due to distant extra-thoracic metastases present on diagnosis. The histological grade as well as the stage at presentation plays a pivotal role in prognosis as well as further management of the disease. A study reported a 5-year survival of 15-20% for high grade thymic carcinomas [5] . Thymic carcinoma metastasizes to distant organs mainly the liver, kidney and bones [6] . Literature search revealed that spinal metastases are extremely rare, a case series reported seven cases of spinal metastases at a single center, but none of these cases presented with back pain and cord compression as the initial presenting symptom [7] . Spinal lesions were late sequelae of the disease and represented poor prognosis [7] .
A lack of randomized case-control studies comparing treatment modalities has led to a paucity of clinical guidelines for treatment. Surgical management with complete resection of the thymic carcinoma remains the primary modality of treatment [8] with possible neoadjuvant radiotherapy aimed at tumor shrinkage, thereby aiding surgery. Myojin et al reported that preoperative radiotherapy could aid in tumor shrinkage and improve survival for patients with locally advanced tumor [9] . Nonaka et al reported significantly better outcomes in patients who received postoperative radiotherapy with low rate of recurrence in patients who received mediastinal irradiation [10] . Our patient had distant metastases at presentation, and he underwent spinal cord decompression followed by radiation to spine. He regained power to his lower extremities post-surgery and improvement in his quality of life.
Platinum-based chemotherapy plays an important role in management of advanced thymic carcinomas. Yoh et al compared the outcomes of four platinum-based chemotherapy regimens and concluded that 46% of the patients had an objective response to this therapy [11] . Given the moderate response to chemotherapy, new modalities for treatment need to be developed. Sorafenib and sunitinib are oral multikinase inhibitors which have shown anti-tumor activity in chemotherapy refractory thymic carcinomas that express c-kit (CD-117) and VEGF [12] [13] [14] . Another drug belinostat, which is a histone deacetylase (HDAC) inhibitor, has shown some promise. The HDAC inhibitors work by regulating expression of tumor suppressor genes by altering DNA and chromatin [15] . Our patient had rapid progression of his disease with deterioration of performance status and succumbed to the illness despite radiation as well as chemotherapy.
To conclude we would like to stress on the importance of timely diagnosis as well as urgent surgical planning to achieve complete resection. This should be accompanied with a multimodality approach involving neoadjuvant as well as postoperative chemotherapy and/or radiotherapy.
